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PROCEDE BT INSTALLATION DE FORAGE ET DE CHEMISAGE DUN 
PUTTS, NOTAMMENT DUN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRONCONS TUBULAIRES ABOUT ES INITIALEMENT 
SOUFLES, ET DURCIS IN SITU 

La presente invention conccrne un proccVtt pour few ctcbcjmserun puits, 
notamment un pudu de forage pArolier, an moyen d'un ensemble de troncoos tubuiaircs 
- ou preTonnes - rimUiije*, imtulcmcnl toupks, spies s ear repiiees looplodinilcmenl 

5 reflet d*one pressioo interne pour prendre one forme cytindrique, et enfin a toe 
rigtfftoes huia par polymerisation de lew para, Pencombrement transversal d'unc 
preTorme replies tent de dimension maximale sensibiernent infericure a ion diametre 
interne a rAatdejriie\e4 ksdites preTormes possodant one portioo d'extremit* donl le 
diametre - aprts depliernent - est legerement supeneur a cdui de la preTorme, cc qui 

10 pennet leur jonction boot-a-bout par embcffiement, avec reeoaviement de ladite portioo 
d-extrtoitt 

Aiasi. en recouraat a cc type de preTorme. qui est connue en soi 
• notamment par le document WOA-94/21887 - il est possible d'obteuir un c hwnis s g e 
d'un tiarnctre constant sur tome U longueur du puits. 
IS A cet cgard, il convieni de lappeler qu*avec des chemisages (ou tubages) 

tradmooncU constitues par des cubes en acier. on est oblige d'utfliser des troocpns 
lubulaiiesieTesccfittues,* 

des problemes d'insnilsficn et d'oqtotaiion utteneure du puits. 

L'objecuf de t'iavenuoo est de proposer un pnx&W de forage et de 
20 chemisage du puits, a I'aidede prtTonncs du type mentionne ci-dessut, qui puisse Stre 
mi* en ocuvre de maniere simple ct raptde, * farible coOl 

Foqx cela, et oonfonnement a Invention, on commence par mcttre en 
plats unpiaiiier trance 
irortflfln 44*^ tpurncs In has. 
25 Upfootddsdonrinventto 

a) on fait passer axialement, do haut en bas, a craven ledit troncoo, un 
outil de forage, et on fore ainiessous et dam le r*ok*gemect dc ce troncon un trou de 
forme et de inx/ondeur sdsptto 

b) on retire routa de forage ; 

30 c) on introduit one preTorme, a 1'enu replied a Pinteneur du puits en la 

faissiitteversertetroocoodeja 
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du trou, sa portico d'extremit* haute vetunt se placer a 1'intencur de U portion d'ex- 
tremiie* clargie du tronoon ; 

d) on introdirit ua anient fluide au food do trou, autour de la portion 

d'extrtmit* bane de la prtforae ; 
5 e) on introduit un flukk sous pression, de deasitf supeneure a la density 

du cimeat. a rtntericur de la preTorme afin de la deplier ra dialf m e n t, progressivttneat de 
bas en haul, ca rcfoulant le ciment. c*galemenc de ba$ en haul, autour de la prffcrme, 

centre la para du ton ; 

0 toot ea niaimenant U preTorme sous prcssioo interne, on en cnaufTe la 

10 puroipourUpolymcnscr; 

g) |e ciment ayaat pris, et la preTorme ayaat durd pour ccostituer un 
tn»c« tubulate ri 
goiinasec«aU|)olym£rtsatlc» 

b) on rfitere I 'opeiation pour les troncons auivaota, jusqu'a obtenir U 
15 longueur de puits chemise* ajuhartee. 

Lorsmx. comme ceU sera expuque* plus loin, U preTorme prtseale des 
reserves de resine aptes a migrer vers Kexterieur pour former dea verrous amwlaires 
d'ftancnfitf. If ptTfiti^Mrfl"*" ^ varan eat realise* au dc*but de raape f d-dearo. 

De maniere partkaiUfcianemawtageuse, 

20 genre trfpait.apte a occupy 

premier cat d'eocombremcnl minimal, loi permcttant de passer a rinmneur du troncon 
dej* en place, un tecond amt, d'eacombrement iateon^diatrc, pour le forage delapartie 
principale du trou ei un troisteme tot, d'eacombrement maximal t pour le forage de 1* 
parte du trou destinfe a recevoirla portion clargie o^ la preTorme. 

25 Dans unmcxtedc realisation p^ 

aUpolymeri8aucndeUpr€rorme, ains qu'a la distribution du ciment, comprend uae ifte 

aoWfe valve placfe en par^ 

nuidedegonnageariiitfrie^ 

L'installation de forage et de chemisage, qui fait egalemeat paitie de la 

30 prfsentomvetmc^se 

qu'elkcocipread^eotaedcpuiu: 

- une bobine de stockage et de reception, a 1'eal enroule\ de ladite 

prc*fbrmc \ 

- une tele surplombant rentree du puitt, apte a pennettre le guiaagc ei 
35 r introduction, dans le puits, de la prtfonne et des diff eta* outillages servant au forage 

dq puits smsS qu*an gonflage et a la pdymcrisation de la prtfonne ; 
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- des bobineadestoclcage a Te^ 

de ccs tubes conternnt uu dMc servant a ratimeutalion de U preTonne en courant 
deettiqye; 

- on geoerateur de courant electrique. 

D'auires caracicnsuqucs et a vantages de IHnvention apparallrcml de la 
d es cription et des detains annexes qui en rtpresenient, a simple titre d'exeroples non 
timitatift on modede miscen oeuvie nteTdng, aina que IHnstallation corrrsporAntr. 

Surccsdessins: 

- lei figures 1 a 4 sect dcs vuei ichematiquea, en coupe axiale, momraot 
ka ditTerentes Stapes de 1'cccration de forage de la panie de puts qui doit recevoir la 
preTonne ; % 

. la figure 5 est una vue schemataque d # unepceTonnectderootflla^dofit 
eUe«»oacfaife,avanliniseenpUcc,dafBle puits; 

• les figures 6 et 7 sort des vues paxtieUes de 1 Vxrxemiti basse de la 
preTonne, destinies a illustrer le phnctpe de U double valve dont est pourvue U tete 
d'outillage; 

- les figures 8 a 15 Utusueat les W*catoi*&&tate9*iUctd*)Uic 
preTonne an bout d'un trooooo d$a en place; 

- la figure 16 represente schemanquemcnt. en coupe axiale, un poits 
cnemise' per trois tropopps ooaxiaux aboul^s \ 

- la figure 17 est une vue acbematique mootrant les differents materiels 

craxtitutifs de rinstalialion, situes en surface (tete de puts) ; 

• les figures 18a30-accbe!le plus petile * ffiustrent le f onctkxmement de 
rmstaUationaixcoundesdifrerentcs 

La figure 1 represente L* extremity basse d'un puits vertical en coon de 
forage etda eheroisage. Ce puits. incoen pte te me nt fort, cornporteuncbe mi saay dejien 
place sous fonned'im tube cy« 
20eTargie. 

UdnunetreDdecemparue20estlegem^ 
d de U pertie prindpale 2. si bienqu'U est possible d'embotler les uns dans lesautresdes 
troncoosiavecreoouvrementdesD 

U ooncon oe clitmtsaac 2 est s^ 

que 200. 

Nbusalkattrnalnlenantd 
1'aideduproceV^deriirventio^ 
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four cda. comme illustre* aux figures 1 i4> on commence par forcr on 
nuu desdo64 icoevoiroe Irangaa 

A cet effet co utilise un outil de forage 1. du genre trepan, qui a la 
particularity de pouvoir toe fttracte on dilate* radialemeot, dans trots 6txts d'e 

5 bremetfdU]Tereats» 

Das ua premier tet, tllystrt a U figure 1. Toutil est xttnc* au i 
de telle manifcre que sa plus gmnde dimensiao transversals autorise son litre | 
I Tntcncur du troogoo 2. udalctiynl a travels cdui-ci 
Dens cete^ son eiiccwibcememe* 
10 De mamece coonue, Touul de forage 1 est fixe* a 1'extrcmite* d'une tigc 

tnbtdaixe ia q« potto le moieurd v em^^ 
jet ofganes assurant too deploiesttcot on sa contraction radialc. 

Comme on le vena plus loin, Utige 10 est montee a 1'extremite* d'nn tube 
mltailiquc apte a tee cnroule* sur un tambour rccepteur dispos* en surface, en ttte de 
15 puits. 

Dans un second &at de (fcplotement racfial, illustre* a U figure 2, la partie 
oonpante 12 de Poutil poasede un diamitredc tiavmfl sensibtcsnent^al ID. 

L'outil ayant Hi deacendu axial wnent dans le puits, a travwe le tnbage 2 
dejacn place, on pcovoque ce deploiement radial au diametre D tarequ'tl est arrive* a 
20 nmfrieurde la portion Margie 2a On actionne aloes routil en rotation, touteaponnui- 
vant sadeaceme comme mustr^iwUf^ 1. 

On rialiaeainsik forage d'untroucv^^ D, coaxial an 

tron^co 2. data le prolong 

La proTondeur de forage correspond a la longueur du tronooo que Ton 

25 souhaitemettre en place. 

L'outil I poaaededes ocganes de coupe addiuonnels 11 qui peuvent etre 
deploy** radialement a un diametre superieur 4 D, afin de pouvoir reoevoir la portion 
Aargie du tronooo a media en place. 

Comme illustre a la figure 3, par remonnSc de I'outU seion P a . on realise 
30 ainsiunelargissementdutrou3surune^ 

AUfigttie4onad«gi^parUrtfeVencx30Upara 

c^ttou3,parUietdrea»31Upaioide» 
basse du trou, doot le diametre D est le raetne que cduide la partie 3a 
U|M«foaae4teprttei rtfe i rii ^ 
35 general quecrfle dtoite en derail dans le WO-A-94/21887dejacite. 
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Ntatmoim, die estdepouivue dans a pailk basse d'tmocpoeobiiirtfeur 
gorinabie,du tot qu'on a siTiirc^ 
portion d Vxtremim basse 40 de section elargie. 

La prdbnne 4 est supportee par une tig* tubulaireSoiadar.enroaUWe 
5 iitr un tambour de stockage situ* en surface, et qui pennet de U fain? descendre a 
I'interieur da potts, et de lui foumir to fluides de dmentation et de gmflage, aiari que 
I'energte clectrique poor la polymerisation de la preTonne, par I'intermetfaire d'nn 
dispoeUifdenK*ordem 
topreTcaroetseiaccadam^ 
10 Ce type de use dVkrenrotu^ce* 

par ie terme anglais •XX«JEDTUBINO--enabteg6' , CT. w % 

CanmecekertdcOTtdiiukWO-A-^ 
obo^ a sea crtiimite* haute ct basse, de maniere etimcbe, pardes manchom arracha- 
bles et/ou dtoupablea en fin desperation. 
IS La tete distribatrice 51 possede une double valve 52, S3, actionnafale 

sAecuvement (depms to surface). 

Comma illustr^ aux figures 6 et 7, la valve 52 pennet de dtotribuer un 
fhtkfedegonflaaeil v inieikw 

distribuer on eimcittHiiMle a ^ (Heches J). 

20 Comme fflustrt k tortgureS, U prtfonne 4- qui se trouve imoalement a 

I Yttt r"*i«W"~U r*r»* - ~t Aaogndue dtm to trou 3 Tialnneni du ham veta le bag, a 
travmktroocondecnenusage2 

Bieoenfieodu t pc«r<piecedsoitpo« 
biement transversal de topitTcnnereptiee^ 
25 depUee^quiecareipoodlcdw 

Lorsq^topreTorriieestrc^ 
*U" ou en forme d'escargpt - comme UlttstnS par example aux figures 6A et 6B, 
respecn vement do document WO- A-94/2S6S5 ; lofsqu'dto est depliee die present© une 
seetkm circulate. 
30 UpteTcsine4estpo8iticttt^ 

d'extremitf plus large 40 setiouvem ; la longueur 

du trou 3 est detaminee pour que, dans cette position, la portion supeneure de la 
preTorxnescttwiveenregs^ 

Onprocedealonallnjecncn 
35 preTonne, via U valve 33 (fttcfae* J. figure 9). 

Le ciment est choisi pour avoir une densite* voisine - voire legerement 
supeneure - de celle de to boue Uquid^7seliouvantdansle|xats. 
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L'ajriveededraentaUbasedekpreT^^ 

hauL 

Comme illustre" k la figure 10, on precede ensuitc au gonflage dc la 
preYorme, en injectant uo fluide sous pression 4 I'interieur dc ceUe-ci, via la valve 52 
5 (flccbel). 

II s'agit soil d'un liquide introduit dc Texicneur (depuU la fee de puits) 
pexle conduit 5 dans k florae, soh^^ 
puits etpompe" dans UpreTorroe. 

Le liquide de gonflage est avantageusement cfcoisi pour avoir tine derm 
10 Ic^erememsupcrieureacdleduri^ 

gonflage vm se faire prc^ressivemcnt du bas vers le haut. comme symbolist par les 
flecnaG a la figure la 

A deTaut, la progression du gonflage du bas vers le bant petUta contrite 
en prevoyant, le long de la preTcrme, une serie de bagues de contention frangible*, dont 
15 kseuUderupture est adapt* ace sens de progression. 

Udmemestpar(X»sequentrefoulc cgalcraem de bM en haut contre U 
paioi du puits, comme symbolist par la flechc H, tandis que la boue 7 se crouve chassee 
vers k haut 

De preference le volume de ciment peripherique n'est pas sufTisant pour 
20 atteinarelapartie haute de la pitforme.dcinaniereitas«uvttne liaison sans cuneni dans 
la none de joncuon entre les portions d'extremit* des deux troocons 2 et 4 (voir figure 

11). 

I> pitf erence, U preTonne 4 po 
eland, pose en sandwich entre une peau inteneure et una peau exterieure clasuques, tt 
25 munie, cote* inteneur, d'une reserve contenant de la resine aptc a migrer vers I'exterieur 
pour former dea bourrekts armulaires favorisant l' ancrage el 1 * Aancheltf du tubage contre 
U paroi du puits. 

Une prtTorme de oc genre est decritc dans la demande dc brevet francais 
94 08691 depose* le 7 juillet 1994 pat la danandeiess^etdamsonex^^ 
30 tkmalePCT/FR 95/00902. 

Cea venous armulaires, rfpaitb lout k long de U pr^ 
9 ; de preference U est prc*vu une density plus graode de venous (e'est-a-dire un 
ecarteroent plus fsible entre 1« venous) auxcxtr^ 

maniere a assurer une bonne ftancheiU dans la liaison bout-a-bout des diffcrents 
yS troocons. 

Le chauflage et la polymerisation de la preTonne sont realises une fois le 
gonflage terming, la pression de gonflage toot mainttnue a rimetienrde la preTonne. 
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Atitreindfcatif,tapressjouiitfen>e 15 bus. 

Le chauflage de U preTonne peut se faire sou en introduiswit un fluidc 
^aitrf i i 'itnAn^y da la prffmn^ soit par reaction drimigoc exothermique. soit encore - 
de preference - par eflct Joule. au moyen de rtsutuices clcctriques (Hit chaufTants) 

flectriquedepuisUtedepmt^ 

A dot IndlooiC U tempteture 
dell0al4(rCetUdui*decetieaapecst^ 

Lotique la polymerisation des venous 9 et de la paroi de prfforme est 
10 terming, c* que le cimeat 6 a fait sa prise (figure 12). on retire 1'outiUage 500. SO, 51 
(fltcheK, figure 13). 

On iastalle afore tin outil de coapc (501) k Texirtoitf du tube 5 # et oo 
docoupe le manchoo d'6aac&cltt de VcxtitadU haute de Im preTorroe (polymeria^) 4* 
(figure 14), qu'on anuche ensuite. On opto de U mtoe maniere poor le mincboa 
15 wfeneur. 

On obdentalors an troocon de chantage rigide 4* qui piolonge coaxiale- 
meat le cubage pendent 2 (vcb figure 15).' 

L'opdrauon qui Went d'etre decrice est bien sOr relteree, troncon apres 
trancon, afin d'obtenir la piofondeur de puits chemia* souhaitfe. 
20 D*» un mode de realisatioa possible de la preTonne, cdlc-ci a une tmc 

compos* k 30% de itsiae epoxy et I 70% de fibre, de vcrre, ceae ante ayant one 
epaisaeur de t'otdre de 14mm ; lea pcaux internum et exterieure, en caoutchouc 
syxxtbftique, out respectiretnent une epaisseur dc 2mm et de 6mm environ. 

A tHre indicatif, U portion principale de la preTorme 4 possede, a I'ftat 
25 d6pW.ua diamitreintenew 

184mm. tandis que la portion dlargie 40 possede nn diamfetre inteneur de Pordre de 
188mm etundiamfctreejttfrieurderonfcede 236mm. 

Les portions 30-32 et 31 du puits est dea diametree moyenadeTordrede 

197mm et de 2445am, retpeotivement 
30 i^|ongueardr»cfifren»istn3nccmp^ 

simple titreiadicatif. la longueur d^prtformepcutttrederordrec^SO^ 

La figure 16 rcpresente un puits F cnemisd par un ensemble de trots 
tn»5CM2A.2Bet2Cabout6setdiDenta. 

La figure 17 rtprffffwfr trtrffnttigyfinfffl* in^allatjon dcttede poitt 
35 qrifxnnetdeincttrcciiocuvrekpTOcWt 

Surcette figure, la tetede puits. reTerenccc 55. est e^pee d'une structure 
m^taDique (chassis) 100 entouiant la ttede puits. 
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Cette structure 100 pone un iojecteur 101 pourvu d'un sabot d'appui 102, 
ct servant i supporter ct 4 pousser lea differents inatericls forsqu'tts soot desccodus dans 
le puioou retii^s efceetttna; die setnwxir»fdombdereotr€cdupttit». 

On a design* par la leTercnce 54 on tambour de stockage sur kqud est 
5 cnroulfctapitfoiiiie;^ 

U reference 540 de»gr*im 

a ('entree du frits. 

LesitTcrences56et57casigriem 
ct stock* ictpccti vcmeat lea tubeaX.T. w (Coiled , niW«|)550ct5. 
10 Lb tube 560 aert * supporter ct a depiaccr Touta de forage ; le tube 5 

(commc deja <£t) aert k supporter la prtTonne. k ameocr lea ilutdes de gonllage et de 
cimoilalioo i U latTonne, 

polyiDcnsslKxO- 

Lfieciriciki est fouraie pox un generateur clcctrique SB. 
!5 La reTerence 59 dengne une cabine de contrite de reparation. 

De maxdere dassique, lVntree du puits k fortr est nulialement gamie d'un 

cuvelage550. 

Le trepan 1 est adapt* k Vexxtmili do tube 560, lequd est derouU du 

ambotu rccepteur56. 101 

20 (voir figure 18), 

On precede alora au forage du trou. de rosn»e»g6e3 t de«tiirfliecevoir 

le premier truocau (figure 19) 

A|»ea miae en place de U prtforw 
poiyroeiisalicsi iiisMde ceOe^ 
25 on retire k conduit central^ 

54 (vide) stir laquelle euut nidalement stoefcee la pceTonoe (figure 20). 
UprtTormesetrouveabai^ 

On deTait ensuiKe lea connexions hydrauliquc ct electrique avec la 
pceTocme, no inatalle et on aecUe de maniere Aanche auteur de U tete du pnita un 
30 apparnQage de secoritc* ad-hoc A. ceci par une tedmkrue con venoonaelk (figure 21). 

A 1'aide de PoutU de coupe 501, port* par le tube 5. on decoupe lea 
OMacnons d'eonchtite* bant et bus (figure 22). 

L'eape suivante consiste k fonsr la section suivante. pour obtenir un trou 
eag^3pcok)c^^tlctroc^2(ngure23). 
35 £imu\cac*Iibtelesu 

dutrou3.il 'aide d'un luitnancnt approprie* 1000 (figure 24). 

Oa met en place une sou vdle pteT onoe (figure 25). 
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On la fait dcsccndrt dans le puiU. ct on U podtjoone convmaNrmmt dans 
le tnxi 3. Oo la connecte au tube 5, et on precede *u gonnagft, I U cimcalation. et a (a 
potyroeasatkm (ft jure 26). 

On retire le cooduit central 50, qu'on remonte et qo'oo cnroule aur le 
tambour recepteur 54 (Cjuiei27et28). 

Oo aospad Poutil de coupe 501 au tube S. et oo le descend pour dtouper 
lea manchocs d'extremite* (figwe 29). 

OdobtiertwiMdeuxtioncw 
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REVINDICATIONS 



1. Proofd* pour forcr et chember un puits, notammem un puiu de forage 
pteoiier, au moyea d'un ensemble dc trancons tubulaires - ou preTormes • eimilaires, 
initulemem aoupies, aptes a tee repiiees longitucfinalaneal sur eilee-memes pour tee 
introdmtes dans le puis, pub * tee depliece radialement sous Feflet d'ane pretsioo 

5 interne pour prendre une forme cyiindrique, et enftn I tee rigkiifiees in situ par paiyroen- 
satioo dc leur parol, Peacocnbremeot transversal d'une preTonne reptife e*tant de 
dimension uuudmaic senriMemcni tnfencure k aon duuntoe interne k l'enu depti*. et 
lesdites pfeTormes (4) powddmt uoc portion d'extremitf (40) dont le diwnetrc - epres 
deptiemeat • eat legerementsupeneuracdui^ 
10 jonction bout-a-bout par embotlemenl avec reoouvrement de ladite portion d'extremite" 
(40),caracterise^iefaitque,unp 
Tentieedu pedis, iapoctksnd'extrerai^ 

a) on f ai t passer axial ement, de haut en has a tra vers ledit troncon (2), un 
outU de forage ( 1 ). et on f ore au-dessous et dans le ptolongeroeot de ce troncon (2) un 

15 trou (3) de forme et de profoodeur adapteei pour rtcevoir le troncon suivant ; 

b) oon*ret\xUiidef«age(l); 

c) on introduit una pteTonne (4), a Vital repUe,arinteneurdu putts en la 
faisam traverser le troncon (2) deji en place, et on U pcationnc coovcnablcment a 
rinterieur du trou <?), an portion d'extremite* haute venant se placer a rinterteur de U 

20 pcftkndVxtrenutf 

d) on introduit un ciment fluide (6) au fond du trou (3). autour de la 
portion d'extxtmite* basse de Ka preTonne ; 

e) on introduit un fluide sous pression (8), de density supeneure a la 
densiie du ctroent (6), a 1'inteneur de U preTonne (4) afin de la depUer radtaletnent, 

25 prcgrcasivaiiem debases 

de la preforms, centre In paroi du trou (3) ; 

0 lout en miinttnant la preTonne sous pression interne, on en chaufTe la 
paroi pour la poiyineraer ; 

g) le ciment ayant pris, et la preTonne ayant durci pour consumer un 
30 tronoon tubulaire riajde de encnusapfc (4*), on retire sfld a l cm ent lea ou tillages ayant aervi 

au gonllage et a la polymerisation deUp^ 

h) on reitere Foperation pour les tronoons sui rants, jtaqu'a obtenir la 
longueur de putts chemist souhaitec 

2. PrcceVttscton revendtcation 1, cawtensd par le fait cy'on utilise un 
35 oitfttoe forage (i)du genre uepin,apte^ 
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radiale, k avoir un premier toi d'caoombrement minimal, lui pcrmcctant de passer k 
rimerieur do iroogoo (2) en place, tin second <tat, d'encombccmeat mtennddiairc, 
pour le forage de la partie princtpalc (30) du trou (3) ctuntroisieroec^d'cncoinbccmcnt 
nundinal, pour le forage de la partie (31) du trou (3) destinee k reccvoir la poftico elargic 
5 dclapreTonnc(4). 

3 . Precede* aelon la revendicatioij 1 ou 2, cancUrM par le fait que ledit 
outillage oomprend une t£tc (51) k double valve (52, 53) ptacee eo partie basse de la 
prtfocme (4), et apCei distriboerselectivemeot un flmde de gpnflage (8) k t'intencur de la 

pitforme(4)ettmciinentfn^ 
10 4>lastallatioodefony eidcdteiiiisay, destipeeiUmiseenoeiivTedu 

procdde 4 selm 1* m des reveo^ 
. tele du put U; 

. one bobine (54) de atockage et de reception, k V6m enroule, de ladite 

preTonne(4); 

15 • une tete (101) surpiombant V entree (55) du puits, ap*e A permetne le 

guidage et rinlroducuoo dans le puits de la preTormc (4) et dea different* outillages 
servant au forage du putts ainsi qu'au gooflage et It la polymerisation de la preTorme \ 

- det bobines (56, 57) de stockage k VHmI emouK de tubes metolUques 
clastiquerocnt deYonaabtes (560, 5) aptes k faare deacendre et remcnter lesdits omiUages 

20 dans le puits, Tun (5) deces tubes eootenant un ctWe servant a ralimentauao de h 

- un gencrslffurdecourant flectrique (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which — after unfolding — is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
1 0 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow F, in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
1 5 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 11). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the CT. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 
sleeves (figure 29). 

10 Two rigid, abutted sections 2 A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding — is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

1 5 b) the drill tool ( 1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 
20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
15 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 




TRANSPERFECT ! TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON- 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 

p, , Vt 3 , !SS ^ aCCUrate translation Performed by professional translators of 
Patent 2 741 907 from French to English. 



1Z 



im Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001 . 

Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
..i tt i.tf ror me State of Texas 

My commission expiree 03-22-2009 



Stamp, Notary Public 
Harris County 
Houston, TX 



360C ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON TX 77010 I TPl 71, «n r>*L 

UUbTON. TX 7 /0 10 | TEL 713 650-0440 FAX 713 650-0439 WWWTRANSPERFECT.COM 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



